Overexpression of heme oxygenase in neuronal cells, the possible interaction with Tau.
Increased expression of heme oxygenase-1 (HO-1) is a common feature in a number of neurodegenerative diseases. Interestingly, the spatial distribution of HO-1 expression in diseased brain is essentially identical to that of pathological expression of tau. In this study, we explored the relationship between HO-1 and tau, using neuroblastoma cells stably transfected with sense and antisense HO-1 constructs as well as with the vector alone. In transfected cells overexpressing HO-1, the activity of heme oxygenase was increased, and conversely, the level of tau protein was dramatically decreased when compared with antisense HO-1 or CEP transfected cells. The suppression of tau protein expression was almost completely reversed by zinc-deuteroporphyrin, a specific inhibitor of heme oxygenase activity. The activated forms of ERKs (extracellular signal-regulated kinases) were also decreased in cells overexpressing HO-1 although no changes in the expression of total ERK-1/2 proteins were observed. These data are in agreement with the finding that the expression of tau is regulated through signal cascades including the ERKs, whose activities are modulated by oxidative stresses. The expression of tau and HO-1 may be regulated by oxidative stresses in a coordinated manner and play a pivotal role in the cytoprotection of neuronal cells.